In a dune area near The Hague (The Netherlands) nest populations of Formica polyctena are common. The number of nests was counted over a period of five years. The number of the inhabited nests remained almost constant in this period (ca. 23 nests per 4 ha.). Nest populations of Formica polyctena give rise to new nests by means of nest splitting. In the study area 17 viable daughter nests were established in a period of five years.
SUMMARY
In a dune area near The Hague (The Netherlands) nest populations of Formica polyctena are common. The number of nests was counted over a period of five years. The number of the inhabited nests remained almost constant in this period (ca. 23 nests per 4 ha.). Nest populations of Formica polyctena give rise to new nests by means of nest splitting. In the study area 17 viable daughter nests were established in a period of five years.
This means that nest populations merged and/or died off. Ten mergers were observed in this period (all of them between mother and daughter nests), and seven populations died off. Since there was a surplus of suitable nest sites, the question was raised as to whether the disappearance of populations could be due to intraspecific competition for food or even to intraspecific aggression. To find out whether, and if so how, aggression is related to the food requirements of a population, the aggressive behaviour as well as the food supply of nest populations were investigated.
In the spring, after hibernation, increasing numbers of wood ant workers swarm out from the nest into the surrounding area. Many of them move in the direction of the most important food sources of the preceding year: trees and bushes with many aphids (Fig. 4) . The observations indicated that the workers can remember throughout the winter period the direction in which major food sources were located in the preceding year. Some of the workers travel farther from the nest, especially on warm days; and consequently the frequency of meetings between workers from neighbouring nests increases. Since new nests usually arise by splitting off from existing nests, neighbouring nests are generally of the same origin. Meetings between their workers can result in voluntary transport or in an aggressive encounter. The longer two nests are isolated from each other, the more the number of transported ants declines and the number of victims increases as the result of meetings. An increasing difference in odour between the populations may be responsible for this pattern. Experiments have shown that, when given a different diet, isolated populations of the same origin behaved more aggressively toward each other the longer the separation had lasted.
Locally, the number of fighting ants can increase rapidly due to storage and transfer of information about the battle: ants can remember the location of the battlefield for a long time, and they can attract the attention of other workers by means of scent substances and conspicuous behaviour. As a result, a war can develop to a point at which thousands of ants are involved.
The casualties (thousands per day) are dragged to the warring nests. A few days later (marked) casualties were found on the dumping ground, i.e. a place situated a few metres from the nest to which remnants of prey and dead ants are brought from the nest. The ant bodies brought from the nest to the dumping ground were found to be about half as heavy as those brought from the battlefield to the nest (Fig. 41) . The findings showed that the workers in the nest are responsible for the loss in bodyweight; in other words, casualties are consumed in the nest by the workers. The majority of the former are aliens; these function as prey. It is assumed that ants seeking for prey are more easily recruited for a war than aphid milkers, because predators have a weaker route-and task-fidelity than do aphid milkers and are also more aggressive.
Almost all wars break out in early spring, especially on warm days (Fig. 27) . At night, the number of ants on a war track drops sharply, in contrast to the number on tracks leading to aphid trees, which remains nearly constant (Fig. 16 ). This means that most of the workers involved in a battle during the day stay in the nest during the night. They leave the nest early in the morning and go straight to the battlefield of the preceding day, thus contributing to the heavy traffic observed during a short period in the morning (Fig. 15) .
Early in a war there is a strong positive correlation between the temperature and the number of casualties (Fig. 33 ). This is explained by the fact that when temperature rises, the number of foragers increases as well as their aggressiveness. However, at a certain moment in the spring the effect of temperature on the number of casualties disappears. After that, the daily number of casualties declines and the war comes to an end (Fig. 35) . At the last, the density of foragers on the now peaceful battlefield becomes so low that we can speak of a "no-man's-land" between the foraging areas of populations (Fig. 37) .
As a result, the frequency of meetings between workers from neighbouring nests is low at such times, i.e. during the summer. Meetings which do occur lead less often to casualties, because the readiness of workers to attack congeners in the border area between nests is lower than it was early in the spring, and under these conditions there is a greater chance of reaching home safely by resorting to fleeing or appeasement behaviour. Nevertheless, ants from different nests are still hostile to each other: when they were lured to the same place (by means of prey items) warfare revived. However, when this occurs, there are fewer casualties and the duration of the battle is shorter than in the beginning of the year. During the spring and summer each nest has its own territory, i.e. an area around the nest where intruders belonging to neighbouring nests are attacked (Figs. 5 and 6, see back fold).
One of the functions of intraspecific aggression may be defence and enlargement of the territory, to secure as large a food supply as possible for the nest population. Changes in territory size occur mainly during wartime in the spring (Fig. 8) . Large populations have the advantage here over small ones, because the more workers a population sends into battle, the more bodies the nest will acquire and the greater the chance of enlarging its territory. As a result, large populations generally possess larger territories than small populations do.
In autumn, the number of ants in some parts of the border area increases again, but the neighbours are no longer hostile toward each other and the foraging areas of their nests show an overlap (Fig. 39, see back fold) . Thus, intraspecific aggression is strongest in the spring, at the start of the reproduction period, when the protein requirement of the nest is high and the prey density in the field is low. The hypothesis is put forward that wars occur in periods when the prey requirement is higher than the supply. Experimental evidence supporting this hypothesis was provided by experiments performed in the laboratory: populations given a prey-poor diet became more aggressive after a few weeks than did sister populations which received a preyrich diet.
